 Seasonal tropical Indo-Pacific hindcasts for 1961-2015 are made from 28 different CMIP5 models, with some as skillful as operational CGCMs  ENSO hindcast skill, which has no trend, is higher in strong- ENSO epochs (1980s and 1990s) and lower in weak-ENSO epochs (1970s and 2000s)  Including the effects of projected external radiative forcings improves SST hindcast skill but not within the ENSO region 
unique and/or if there is a long-term trend in potential ENSO prediction skill. 47 Global climate forecasts are typically made by initializing coupled climate models with 48 full-field estimates of the global climate state determined using a sophisticated data assimilation 49 system, perturbing this state several times to create an ensemble whose spread samples initial 50 uncertainty, and finally integrating each ensemble member forward several months, yielding the 51 forecast ensemble. This procedure, repeated monthly, requires considerable computational makes it possible to generate forecasts from a great many more models than only the operational 71 models.
72
In this paper, we use the model-analog technique to significantly expand the pre-existing tropical 73 Indo-Pacific hindcast dataset, covering the years 1961-2015 and using not only NMME models 74 (Table S1) SSTA) was detrended using the method described below in section 3 before analogs were 128 determined.
129
The SST and precipitation hindcasts were evaluated with two deterministic skill In nature, SSH and SST anomalies arise from both externally-forced (greenhouse gas, 141 aerosols, and other radiative forcing) and internal climate variability (e.g., Solomon et al., 2011 We evaluated this technique by applying it to the NMME model-analog hindcasts (Table   163 S1) previously used in D18, and then comparing to the NMME assimilation-initialized hindcasts. exceed) NMME assimilation-initialized hindcast skill throughout the tropics and well into the 172 subtropics (Fig. S2) . RMS skill score (Fig. S3) and RPSS (Fig. S4) We first assess the skill of the CMIP5 model-analog hindcasts of internal variability alone (that 177 is, prior to including the projected externally-forced component), as D18 did for the NMME 178 models. Figure 1 shows the ensemble-mean AC skill from every model's 6-month lead SST although ENSO-independent variability also occurs, especially in the tropical Indian Ocean (e.g., 186 Webster et al., 1999; Saji et al., 1999).
187
In general, the grand 28-model ensemble mean (hereafter the 28-model mean) is more 188 skillful than most individual models within most parts of the tropical Indo-Pacific Ocean (Fig. 1 skill is reduced by including some models with very low skill. We determined a subset of ten 194 CMIP5 models (marked by stars in Table S2) forecast skill comparable to that of the NMME model-analogs, for both the ensemble mean (cf.
200
Figs. 2a and 2c) and ensemble distribution (cf. Figs. 2e and 2g ). The NMME ( The skill of the NMME model-analogs also exceeds that of the assimilation-initialized The notable difference in precipitation skill between the NMME and CMIP5 model-231 analog ensemble means, shown for Month 6 hindcasts, can be seen at all leads when comparing 232 NMME (Fig. 3b) and CMIP5 10-model mean (Fig. 3d) taken from the CMIP5 CCSM4 preindustrial simulation, which has the highest month 6 253 correlation skill in Nino3.4 SST (Fig. S5) , but results are similar for other skillful models. The 254 observed time evolution of both ENSO events is clearly captured by the model-analog hindcasts.
255
Note that while the initial spread of each ensemble is not particularly small it also does not 256 increase substantially, and the observed evolution generally stays well within the envelope of the 257 ensemble members; see D18 for more discussion of this point.
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Confidential manuscript submitted to Geophysical Research Letters 5 Summary and discussion 259 We have shown that, with the inclusion of the projected externally-forced climate 260 response from the CMIP5 historical ensemble mean, the NMME model-analog ensemble-mean 261 and the NMME assimilation-initialized ensemble-mean hindcasts have almost identical skill for determined by the single metric used here) is higher than the skill of the full 28-model ensemble.
268
The 10-model mean SST hindcast skill is quite close to the NMME model-analog grand 269 ensemble mean skill in the equatorial Pacific. This is surprising, since the CMIP5 models were 270 finalized about eight years ago, while the NMME model development since then aimed to better 271 reproduce observed aspects of ENSO variability for the purpose of making operational forecasts.
272
The larger gap in precipitation skill in the eastern tropical Pacific, however, may have 273 implications for how the CMIP5 models are capturing tropical air-sea coupling. The NMME hindcasts are available at https://iridl.ldeo.columbia.edu. 
